In the course of screening program for antitumor substances from microorganisms, a new antibiotic named neplanocin A has been obtained from the culture broth.
The producing organism was isolated from a soil sample collected at Niigata Prefecture, Japan, and designated A11079.
It was identified as
Ampullariella regularis from its taxonomical characters.
In preliminary screening, the fermentation broth inhibited the growth of lymphoma cell line L5178Y cells.
The taxonomic studies on the producing organism, isolation and characterization of the neplanocin A are presented in this paper.
Taxonomy of Producing Organism
Most of the taxonomic studies of the culture were carried out in accordance with methods adopted by the International Streptomyces Project (ISP)1). Additional media recommended by WAKSMAN2) and other authors were also used. All tests were run at 30°C. The various media were inoculated with washed mycelial suspensions from a broth culture grown in shake flasks for 96 hours in a liquid medium (1.0'/ dextrin, 1.0% glucose, 0.5% yeast extract, 0.5% polypepton and 0.1 % CaCO3). Microscopic observations were made on cultures that were grown from 10 to 15 days on inorganic salts-starch agar. The method used of BECKER et a1.3) was used for whole-cell analysis of 2,6-diaminopimelic acid (DAP).
The mycelium was cultivated for 5 days in the liquid medium (described above with exception of CaCO3).
Morphological Characters
The mycelial colonies were colored orange yellow to yellow brown on inorganic salts-starch agar, oat meal agar, yeast extract-malt extract agar or other media. The sporangia were well formed when grown on inorganic salts-starch agar. Usually no aerial mycelium was formed, but it did form in a rudimentary non-sporulating form on inorganic salts-starch agar or oat meal agar. Microscopic observation showed that the hyphae of the substrate mycelium were well developed, straight to wavy and monopodialy branched. The hyphae had a diameter of 0.5~0.8 µand did not fragment into bacillary or coccoid elements. The sporangia were formed on the substrate mycelium, usually on short sporangiophores (Fig. 1) . The sporangia were about 5~15 × 10~25 It in size and cylindrical to bottle-shaped in shape. Many sporangiospores were arranged in parallel chains within the sporangium. (Inorganic salts-starch agar, the bar represents 20 µ). (Inorganic salts-starch agar, the bar represents 1µ). The sporangiospores were rod-shaped, about 0.5~1.0×1.0~2.0µ in size, and motile by a tuft of polar flagella (Fig. 2 ).
Whole-cell Analysis
Whole-cell DAP analysis revealed meso-and hydroxy-forms.
Cultural Characters
The cultural characters of strain A 11079 shown in Table I were observed after 20 days of incubation on the designated media. The number in parentheses corresponds to the hue number used in the Color Harmony Manual4).
Physiological Characters
The physiological characters of strain A11079 are shown in Table 2 , and properties of carbohydrate utilization are shown in Table 3 . Hydrolysis of casein or tyrosine and decomposition of xanthine or hypoxanthine and reduction of nitrate were determined on the media described by GORDON et al. The fractions containing neplanocin A were collected and concentrated under reduced pressure. The concentrate held at room temperature gave crystals of neplanocin A (3.3 g). Recrystallization from hot water gave pure neplanocin A (3.1 g) as colorless needles. Table 4 . The UV and IR spectra of neplanocin A are given in Figs. 4 and 5, respectively. The 1H-NMR spectrum of neplanocin A (Fig. 6) showed the presence of two aromatic protons at a 8.16 (1H) and 8.09 (1H) as singlets and an amino group at d 7.21 (2H) which disappeared on addition of deuterium oxide. 
Biological Properties
The antimicrobial and antifungal spectra of neplanocin A obtained by the agar diffusion method are shown in Table 5 . As shown in this leukemia. The acute toxicity (LD50) in mice was 13.7 mg/kg when administered intraperitoneally.
Discussion
From the taxonomic studies performed it is evident that strain A11079 is classified in the genus Ampullariella.
Reports on antibiotic production by this genus have been few. Recently, Bayer researchers" reported the adeninecontaining antibiotic(C10H14N6O3), which can be considered as being the first antibiotic isolated from this genus. Now, we have also obtained a novel antibiotic named neplanocin A from the cultured broth of Ampullariella regularis.
The physicochemical properties, such as UV maximum at 262 nm, fragment ion at rn/z 136 in the mass spectrum and 1H NMR spectrum, suggested the existence of an adenine moiety in the It is known that aristeromycin and nucleoside Q23) are naturally occurring carbocyclic analogs of nucleoside with cyclopentane and cyclopentene moieties, respectively. Nucleoside Q was discovered in the first position of the anticodon of Escherichia coli tRNA (Tyr, His, Asn and Asp) and it has become clear that nucleoside Q is widely distributed in tRNA's from prokaryotes to eukaryotes such as mammalian cells. Accordingly, the production of carbocyclic analogs of nucleoside with a cyclopentene moiety such as in neplanocin A, may occur widely in microorganisms, but such production may be related to growth conditions and stage of cells in a subtle way.
Neplanocin A showed a strong effect on the life prolongation in mice infected with L1210 leukemia. But, aristeromycin was not active against L1210 tumor24).
In neplanocin A and aristeromycin, the difference in antitumor effectiveness is interesting in view of the difference in structure between cyclopentene and cyclopentane. Detailed biological studies will be reported separately25).
It is expected that neplanocin A will provide a new aid in the treatment of cancer.
